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My invention relates to systems of control
having particular relation to heat regulating °
systems, ’ ] .

One object of my invention is to provide
a system of the character described, consti-
tuting an improvement over that disclosed
in my Patent No. 1,583,496, filed February 23,
1924, and issued May 4, 1926. '

Another object of my invention is to pro-
vide a heat control system with a thermostat
adapted to maintain close temperature regu-
lation with a minimum number of circuit in-
terruptions.

A further object of my invention is to pro-
vide means, whereby the actuating winding
of a control switch for a system of the class
described may be.continuously energized as
the thermostat moves from a starting to a
stopping contact member. S

A still further object of my invention is

-to provide an electrical system, wherein a
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secondary heating means for the thermostat
may be rendered ineffective upon the engage-
ment of the thermostat with the motor stop-
ping contact. ' -
A still further object of my invention is to
provide ‘electrical means for maintaining a
control relay in its closed position during
the movement of the thermostat from a
starting to a stopping contact member and
for interrupting a secondary source of heat
for the thermostat upon the engagement of
the. thermostat with the stopping contact
member. The use of electrical, rather than
mechanical locking means, for the relay dur-
ing the movement between the contact mem-
bers very greatly simplifies’ the practical
construction, operation and maintenance of
the control system. o
- A still further object of my invention is to
provide a control system for a source of heat,
comprising a-supply circuit having a control
switch provided with an actuating winding,
independent energizing means for the wind-
ing, a thermostat influenced by the source of
heat for successively rendering ineffective
the energizing means, and heating means for

" the thermostat connected to be controlled

thereby. » Lo .
Other objects and applications of my in-

-]

'ventior_l, as well as_details of construction,
operation and circuit arrangement, whereby

. Iy invention may be practiced, will be appar-

ent more fully hereinafter, when taken in
connection with the following description,
claims, and drawings, wherein: .
Fig. 1 is a view partially diagrammatic
and partially structural of circuits and ap-
paratus embodying my invention; and -
~Fig, 2 is.a similar view but. showing a
modification. B g
Referring to Fig. 1, a furnace 1 constitut-
ing a primary source of heat is connected by
piping 2 to a radiator 8 positioned in a room
4 to be heated. A thermostat 5 is positioned
in the room 4,-and it serves to maintain the
room temperature within a predetermined
range through the mediuth of a control sys-

‘tem 6 and a heat-regulating means 7 respon--

sive thereto.

. The heat-regulating means 7 may comprise
a blower 8 for supplying the furnace 1 with
a forced draft, though the heat developed
by the furnace 1 may be varied in other ways

as by controlling the supply of combustible.

‘The blower 8 is operated by a variable-speed

electric motor 9 which is connected in a main
supply circuit 11 comprising conductors 12
and 13. The energization of the motor 9
is controlled by means of a relay 14, sta-
tionary contact members 15 and 16 of which
are included in spaced relation in the con-
ductor 18. A movable contact member 17 is
normally held by ‘gravity out of engage-
ment with- the contact members 15 and 186,
but it may be moved upwardly into engage-
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ment therewith upon the energization of a -

relay actuating winding 18,

~ The actuating winding 18 of the relay 14
is connected in a secondary circuit 19 of
a transformer 21, a primary circuit 22 of
which extends from the relay contact mem-
ber.15 in the conductor 18 to the conductor.
12,'so that it is energized at all times regard-

>

less of :the operation or inoperation of the
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relay 14. The secondary circuit 19 comprises -

a secondary winding 23 having a. terminal
24 from which extends a conductor 25, the
latter terminating at one end of the actuat-
ing winding 18 of the relay 14, Another

“
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end of the actuating winding 18 is connect-
ed by means of a conductor 26 to a movable
contact member 27 having a co-acting sta-
tionary contact member 28 forming a switch
27’. The conductor 26 may include a clock-
operated switch 29 comprising a movable
coritact member 31 and a stationary contact
member 32, the movable contact member be-
ing in operative relation to an actuating ele-
ment 33 operated by the clock at a prede-
termined time and adapted to maintain the

"switch closed for a desired interval, usually
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several hours.

The stationary contact member 28 is con-
nected by a conductor 34 to a terminal 35
on the thermostat 5. The thermostat 5, which
is of usual design, moves between spaced sta-
tionary contact members 86 and 37, serving
to connect the terminal 85 with one or the
other of these contact members depending
upon whether the temperature of the room
4 is low or high. The contact member 36
is connected by a conductor 38 to a remain-
ing terminal 39 of the transformer second-
ary winding 23. Thus, when the thermostat
51s in engagement with the stationary con-
tact member 36, the secondary circuit 19 is
completed through the actuating winding 18
of the relay 14, causing the latter to close
the main supply circuit 11 and start the
motor 9. The operation of the motor 9

causes an increased supply of air to the fur-

nace 1 from the blower 8, with the result
that the temperature of the furnace 1 and
hence that of the radiator 3 increases. When
the increase in temperature in the room 4
has reached a predetermined value, as will
presently appear in greater detail, the ther-
mostat 5 moves out of engagement with the
contact member 86, opening the secondary
circuit 19, whereupon the relay 14 causes the
stopping of the motor 9. . ’
Experience has shown that use of a single
contact thermostat causes an undesirable
number of motor operations, resulting in the
rapid deterioration of the motor as well as
the thermostat contacts. - Frequent starting
and stopping of the motor also not only re-
sults in a loss of power, but causes serious
disturbance in adjacent radio apparatus.
These, as well as other undesirable results,
are overcome in my-invention by the pro-
vision of 'a second contact 41 in operative
relation to the thermostat 5, and by the fur-
ther provision of an auxiliary or secondary
energizing means for the relay winding 18
which is independent of the primary energiz-
ing transformer 21 and which is effective
while the thermostat 5 is moving, due to a
temperature increase in the room 4, from
engagement with the contact member 86 into
engagement with the contact member 37.
The auxiliary energizing means may com-

- prise a transformer 42, a primary winding

43 of which is connected in shunt relation

1,831,029

to the motor 9 across the supply circuit 11,
so as to be energized only upon the clos-
ing of the relay 14. A secondary circuit
44 for the transformer 42 includes a sec-
ondary winding 45, one terminal 46 of which
is connected by a conductor 47 to the con-
ductor 25 extending from the corresponding
terminal of the transformer 21. The other
terminal 48 of the secondary winding 45 is
connected by a conductor 49 to a stationary
contact member 51 which cooperates with a
movable contact member 52 forming a switch
51’. The movable member 52 is connected
by a conductor 53 to the conductor 3¢ which
leads to the thermostat 5 and the other ter-
minal of the transformer 21. The second-
ary circuit 44 of the transformer 42 is com-
pleted through the stationary and movable
contact members 28 and 27, respectively, the
clock-operated switch 29, and the actuating
winding 18 of the relay 14. Hence, the re-
lay 14 is energized by the secondary circuit
44 independently of the secondary circuit 19.
It is noted that this energization occurs not

only. while the thermostat 5 is in engage-

ment with the starting contact 36, but also
during the period the thermostat 5 is mov-
ing between the starting contact member
36 and the stopping contact member 37.

The actuating winding 18 of the relay 14

may be de-energized and the motor 9 stopped,

when the thermostat 5 engages the stopping

contact member 87, by use of a shorting con-
ductor 54 which extends from the contact
member 37 to the conductor 47 of the sec-
ondary circuit 44. When the thermostat 5
engages the stopping contact 87, a short cir-
cutt 1s provided around the relay 14, which
extends from one end of the transformer
secondary winding 45, through the conduc-
tor 47, the conductor 54, the stopping con-
tact member 87, the thermostat 5, the con-
ductor 34, the conductor 53, the movable and
stationary contact members 52 and 51, re-
spectively, and the conductor 49, to the other
end of the transformer secondary winding
45. Such short circuiting, therefore, causes
the opening of the relay 14 and the stopping
of the motor 9. )

The even control of the temperature of
the room 4 is further assured by the provision
of secondary or auxiliary heating means for
the thermostat 5 comprising a_ heating ele-
ment 55 which causes the temperature imme-
diately adjacent -to the thermostat to be,
say, 2 degrees above room temperature. In
accordance with my invention, the heating
element 55 is so connected in the contrdl sys-
tem as to be energized during the period
that the thermostat is in engagement with
the starting contact member 36, as well as
during the time that the thermostat is mov-
ing between the starting and stopping con-
tact members 86 and 37, respectively. This
result is accomplished by connecting one
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end of the heating element 55 to the stop-
ping contact member 37 and the other end
to the terminal connection 35 of the thermo-
stat 5. ) o .
Assuming, for example, a desired room
temperature of 70 degrees F. and the adjust-
ment of the thermostat 5 by means (not
shown), so that contact is broken with mem-
ber 86 at 66 degrees and made with member
37 at 68 degrees, and further assuming that
the temperature of the room 4 is below the

~desired value, the thermostat 5 moves into

Rl
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engagement with, the starting contact mem-
ber 36 to complete the secondary circuit 19

5 of the transformer 21. Current then passes

from the transformer 21 through the relay

14, the closed clock-operated switch 29, the

movable and stationary contact members 27
and 28, respectively, and the thermostat 5,
causing the closing of the relay 14 and the
energization of the motor 9 and also the
transformer 42. The energization of the
transformer 42 causes currents to pass there-
from through the relay 14 in the same di-

rection as the currents from the transformer

21, the movable and stationary contact mem-
bers 27 and 28, respectively, and the mov-
able and stationary contact members 52 and
51, respectively. - —_

When the thermostat 5 engages the start-
ing contact member 86, the heating: element
55 is also energized, inasmuch as it is con-
nected in shunt relation to the transformer
secondary winding 28 by means of the con-
ductor 25, the conductor 47, the conductor
54, the heating element 55, the thermostat 5
and the conductor 38. Upon the closing of
the relay 14, the heating element 55 is alsc
energized by the transformer 42, being in-
cluded in a heating circuit comprising the

transformer secondary winding 45, the con-

ductor 47, the conductor 54, the heating ele-

" ment 55, the conductor 34, the conductor 53,

the movable and stationary contact members

% 52 and 51, respectively, and the conductor 49.

The operation of the motor 9, following the
closing of the relay 14, causes an increase in
the rate of combustion in the furnace 1 and
a corresponding increase in the temperature
of the radiator 3 in the room 4. When the
room temperature reaches 66 degrees, the
temperature of the thermostat is, in fact, 68

degrees, due to the 2 degrees of preheat estab-

lished by the heating element 55. The ther-
mostat 5 now moves out of engagement with

- the starting contact member 86, disconnect-
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ing the transformer 21 from the relay 18, as
well as the heating element 55. The relay 14,

however, ‘remains closed, since the trans-

former 42 is energized and connected thereto.
The 2 degrees of preheat is also maintained
inasmuch as the heating element 55 is now
energized by the transformer 492. :
When the room temperature reaches 68 de-
grees, the temperature of the thermostat is

stat 5 moves into engagement with the stop-
ping contact member 37. Not only is the heat-
ing element 55 now short circuited, but also
the energizing circuit 18 of the relay 14, so
that the supply circuit 11 is opened and the
motor 9 de-energized. The rate of ‘combus-
tion in the furnace now slowly decreases with
the stopping of the blower 8, but for some
time, heat is delivered by the radiator 3, caus-

70 degrees, with the result that the thermo-
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ing a continued rise in the room tempera- .

ture from 68 degrees to 70
sibly slightly above. }

The rate of combustion, however, in the
furnace 1 finally decreases to such value that
the temperature of the air.in room 4 no
longer rises but starts to fall, and as it passes
below the desired 70 degrees, the thermostat
5 moves. out of engagement with the stop-
ping contact member 37 into engagement with
the starting contact member 36, whereupon,
the foregoing cycle is again repeated, the
system finally reaching the condition where-
in long rather'than short periods of running
and stopping are obtained. For example,
in one installation, the motor operated for a
period of eight minutes, followed by a stop-
ping period of eight to twelve minutes. The
operation of the system, as a whole, is finally
interrupted automatically when the switch
29 is opened bv the actuating element 33 of
the clock.: :

It is noted that applicant has employed
electrical rather than mechanical locking

degrees and pos-

«means for the relay 14 and the heating ele-

ment 55 in connection with the two-point
contact thermostat 5. In this way, such dif-
ficulties incident to mechanical locking means
as the adjustment of a plurality of sets of
contacts is eliminated. Moreover, the con-
struction, as well as the operation, of the con-
trol system is very greatly simplified.

When it is desired to cause the operation of
the relay 14 over a long period of time in-

dependently of the thermostat 5, the movable 1
contact members 27 and 52 are actuated out

of engagement with their co-operating sta-
tionary contact members 21 and 51, respec-
tively, the actuation of the movable switch
element 27 being continued until it engages
a stationary contact member 56 which is con-
nected by a conductor 57 to the conductor 38
extending to one end of the secondary wind-
ing 23 of the transformer 21. Theé move-
ment of the contact members 27 and 52 may
be simultaneously effected by assembling the
same in the rotor of a snap switch, though
this has not been shown to simplify the de-
scription of the invention.

The actuation of the movable contact mem-
ber 52 out of engagement with the co-operat-
ing stationary contact member 51 serves to
open the secondary circuit 44 of the trans-
former 42, while the movement of the con-
tact member 27 out of engagement with the
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contact member 28 causes the opening of the
transformer secondary circuit 19. A, this
time, the heating element 55 and the relay 14
are further disconnected from the trans-
formers 21 and 42. . The further operation
of the movable switch member 27 into en-
gagement with the stationary contact mem-
ber 56 completes an energizing circuit for the
relay 14 which extends from the secondary
winding 23 through the conductor 25, the
actuating winding 18, the conductor 26, the
clock-operated switch 29, the movable con-
tact member 27, the stationary contact mem-
ber 56, the conductor 57 and the conductor 38,
to the secondary winding 23. ;

In Fig. 2 is illustrated an alternative em-

~ bodiment of my invention, wherein a primary
" cireuit 58 for a motor 59 comprises conduc-

© 65 and 66

B

- being connected
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tors 61 and 62. A clock-operated switch 63
may be inserted in the conductor 61, while
a relay 64 comprising spaced contact members
and a movable contact member 67
are inserted in the other conductor 62. The
relay 64 further comprises an actuating wind-
ing 68 which is connected in shunt relation
to a pair of parallel-connected transformers
69 and 71 corresponding to the transformers
21 and 42 of Fig. 1.. The primary winding
79 of the transformer 71 has one terminal
connected to the conductor 61, while the other
terminal is connected to the movable contact
member 67 of the relay 64. :

The system is otherwise as shown in Fig. 1,
with the exception of switches 73 and .74
corresponding to switches 27/ and 51’ of
Fig. 1. In Fig. 2, the switch 74 controls the
heating circuit for the heating element 55,
in series-circuit relation
therewith, as well as a secondary winding 75
of the transformer 71, whereas in Fig. 1, the
switeh 517 controls the connection of one end
of the transformer secondary winding 45 to
the heating element 55 and to the relay 14.
The switch 73 in Fig. 2 serves to control the
passage of currents from the parallel-con-
nected transformers 69 and 71 through the
actuating winding 68 of the relay 64, whereas
in Fig. 1, the switch 27’ interrupts the con-
nection between the relay 14, the thermostat 5
and the heating element 55. In other words,
in Fig. 1, each of the secondary circuits is
provided with an independent control switch,
whereas in Fig. 2, a single switch 73 only is
employed, and, in addition, a switch 74 is
directly inserted in the short-circuiting con-
nection for the heating element 55.

While I-have shown several embodiments
of my invention, for the purpose of describ-
ing the same and illustrating its principles of

and operation, it is apparent that
various changes. and' modifications ‘may’ be
made ‘therein, without departing from the
spirit of my inveiition. ‘T desire, therefore,

' _ﬁhat‘onlj!suéh'lihﬁtaiﬁp’ns;bé‘impbég,gi thereon,

‘ 1,831,920

as are indicated in the appended claims or as
are demanded by the prior art.

I claim:

1. In an electrical system, the combination
with a load and a supply circuit therefor, of
a control switch for said supply circuit pro-

70

vided with an actuating winding, a plurality

of independent energizing means for ‘said
winding in inductive relation with said sup-
ply circuit on opposite sides of said switch,
and thermostatic means responsive to pre-
determined temperature conditions con-
trolled by said load and so connected to said

energizing means as to successively open-.

circuit ome of said energizing means and
short-circuit the other of said energizing
means, whereby the operation of said switch
may be controlled.

9. In an electrical system, the combination
with a supply circuit and a load, of a switch
for controlling said supply cireuit provided
with an actuating winding, a pair of trans-
formers connected to said supply circuit for
energizing said actuating winding and hayv-
ing their secondary windings connected in
shunt relation, and a thermostat responsive
topredetermined temperature conditions con-
trolled by said load and so connected to said
secondary windings as to successively inter-
rupt the connection between said windings
and short-circuit one of said windings.

3. The combination with a supply circuit
and load, of a switch for controlling said
load provided with an actuating winding, a
plurality of energy sources for said winding
whereby said switch is caused to close said

‘supply circuit, a thermostat responsive to

predetermined temperature conditions con-
trolled by said load for successively render-
ing ineffective said energy sources, and an
electric heater energized from one of said
sources for influencing said thermostat and
rendered ineffective upon the interruption
of said last-mentioned energy source.

4. In a heating system, a primary source
of heat comprising means for producing com-
bustion, means for transferring the heat to
a desired region, means controlling the com-
bustion, an electric circuit controlling said
combustion-controlling means, a switch for
closing said circuit provided with an actuat-
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ing winding, means associated with said cir- -

cuit for energizing said winding, a thermo-
stat in said desired region responsive to said
transferred heat for rendering said-energiz-
ing means effective at a predetermined tem-
perature whereby said switch is caused to
close said circuit and for rendering said en--
ergizing means ineffective at another: pre-
determined - temperature, and - auxiliary

120
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means associated with said electric circuit

and effective upon the closure of said switch
for -energizing said actuating winding -when

said first-mentioned energizing means is ren-

dgreg} ineffective by ‘said thermostatei . i

130
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. termined temperature, auxiliary means asso-
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5. In a heating system, a primary source
of heat comprising means for producing com-
bustion, means for transferring the heat to a
desired region, means controlling the com-
bustion, an electric circuit controlling said
combustion-controlling means, a switch for
closing said circuit provided with an actuat-
ing winding, means associated with said cir-
cuit for energizing said winding, a thermo-
stat in said desired region responsive to said
transferred heat for rendering said energiz-
ing means effective at a predetermined tem-
perature whereby said switch is caused to
close said circuit and for rendering said en-
ergizing means ineffective at another prede-

ciated with said electric circuit and effective
upon the closure of said switch for energiz-
ing said actuating winding when said first-
mentioned energizing means is rendered in-

“effective by said thermostat, and a secondary
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source of heat deriving its energy from said
auxiliary energizing means for influencing
said thermostat and controlled thereby.

6. In a heating system, a primary source
of heat, means for transferring said heat to
a desired region, a control circuit for said
source of heat provided with a switch hav-
ing an actuating winding, a plurality of in-
dependent energizing means associated with
said control circuit and in shunt relation
with “each other connected to said winding
for energizing it, a thermostat in said region
operative at a predetermined temperature to
successively render ineffective said independ-
ent energizing means, and a heating element

~in circuit with one of said energizing means
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for influencing the thermostat and connected
to be rendered ineffective upon said opera-
tion of said thermostat.:

7. In a heat control system, the combina-
tion with a primary source of heat and means
for transferring said heat to a desired region,
of a supply circuit for controlling said pri-
mary source having a switch provided with
an actuating winding, a plurality of energiz-
ing means associated with said supply circuit
for energizing said -winding, a thermostat
responsive to a predetermined temperature
in said region comprising a movable element,
a pair of fixed contacts for éngagement there-
with so connected in said system as to render
one of said energizing means effective when
said movable element is in engagement with
one contact and to render another of said en-
ergizing means ineffective when said mova-
ble element is in engagement with the other
contact, and a heating element in cireuit with
said last-mentioned energizing means for in-
fluencing said thermostat and rendered effec-
tive with said first energizing means and in-
effective with said second energizing means.

8. In an electrical system, the combination
with a load circuit and a supply circuit there-
for, of a control switch for said supply cir-

5

cuit provided with an actuating winding, a
plurality of independent transformers for
energizing said actuating winding, one of
said transformers normally connected to said
supply circuit, and another of said transform-
ers normally connected to said load circuit
and to said actuating winding, and a thermo-
static means movable between two positions,
said thermostatic means when in one position
energizing said one transformer to effect clos-
ing of said control switch and when in the
other position short circuiting said other

transformer to effect opening of said con- -

trol switch. -

9. In an electrical system, the combination
with a supply circuit and a load, of a control
switch for said supply circuit provided with
an actuating winding, a pair of transformers
for energizing said actuating winding, one of
said transformers having its primary nor-
mally connected to said supply circuit and the
other of said transformers having its primary
normally connected to said load and its sec-
ondary to said actuating winding, and a ther-
mostatic device for connecting said actuat-
ing winding to the secondary of said one
transformer to close said switch under certain
predetermined temperature conditions and to
break said connection and short circuit the

secondary of said other transformer to open ¢

said switch under other predetermined tem-
perature conditions. '

10. In an electrical system, the combina-
tion with a circuit and a control relay therefor
provided with an actuating winding, of a
transformer having its primary normally
energized for initially energizing ‘said actuat-
ing winding from the secondary thereof, a
thermal responsive device operative at a pre-

determined temperature to render said trans- ;

former effective to operate said relay to close
said circuit, a second transformer having 1ts
primary connected in said circuit and its sec-
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ondary connected to said actuating winding, -

said second transformer being rendered ef-
fective upon operation of said relay and re-
maining energized until said thermal re-
sponsive device short circuits said second
transformer to deenergize said control relay.

11. In an electrical system, the combina-
tion with a circuit and a control relay there-
for provided with an actuating winding, a
transformer having its primary normally
energized and its secondary connected for
energizing said actuating winding to close
said circuit, thermal control means operative

at a predetermined temperature to render said -

transformer effective to energize said actuat-
ing winding, and a second transformer hav-
ing its primary connected in said circuit and
energized upon closing of said circuit, the
secondary of said second transformer being
connected to said actuating winding to main-
tain energization of said winding when said
thermal control device deenergizes said first
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transformer, said thermal control means short
circuiting the secondary of said second trans-
former to deenergize said relay under other
predetermined temperatures.

12. In an electrical system, the combina-
tion with a supply circuit and a load, of a-
control switch for said supply circuit pro-
vided with an actuating winding, a pair of
transformers for energizing said actuating
winding, one of said transformers having
a primary normally connected to the
supply circuit and the other transformer
having its primary normally connected
to the load, the secondary of said other
transformer normally connected to said actu-
ating winding, a two position thermal ele-
ment responsive to the temperature condi-
tions controlled by said load, said element
when i1 one position connecting the second-
ary of said first transformer to said actuat-
ing winding to effect closing of the switch
and when in the other position disconnecting
said first transformer and short circuiting
the secondary of said second transformer to
effect opening of said switch.

WILLIAM L. SHAFER.
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